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Abstract.
The temperature dependence of the linear thermal expansion coefficients (LTEC) of a single each of which contains two sulfur atoms [3] . These molecules are almost planar, which makes it possible to pack them in the form of quasi-one dimensional stacking, or uniform or zig-zag stackings of dimerized units, etc. (Fig. 1) . The unpaired -electrons of the HOMO delocalized over carbon and sulfur atoms of the BEDT-TTF molecule form a set of π-orbitals perpendicular to the plane of molecule [4, 5] . The ET molecules are donors of a charge (one electron per two ET molecules [6] ) and form ordered 4 has a metallic conductivity down to 100 mK [8, 9] . Kondo et al., based on combined discussion by transport properties under uniaxial stress measurements and band structure calculations [10] , suggested that the quasi-one-dimensional Q1D zone contributes to superconductivity [11] . The application of external pressure gives two effects on -(ET) 2 NH 4 Hg(SCN) 4 : first, when hydrostatic pressure is applied, superconductivity disappears, and secondly, at P larger than 0.2
GPa the band structure of this compound is modified, which leads to peculiarities of magnetic and transport properties in the non superconducting phase [12] . It was also noted that the presence in the structure of compound α-(BEDT-TTF) 2 compounds to the superconducting state. In these compounds, the phase transition to a charge-ordered state is due to the competition between the kinetic energy of the system, and the Coulomb energy (external and internal) of nearest neighbors, ET molecules [14] .
Based on the phase diagram [15] , it can be concluded that as the electronic correlations increase, the ground state of these systems changes from the metallic (Fermi liquid) to the Mott insulator, in addition, there is a superconductivity region between these states [13, 16] .
Earlier we investigated using a low-temperature capacitance dilatometer the low-temperature thermal expansion of quasi-two-dimensional organic conductors [21, 22] . These thermodynamic features should be related to the appearance of negative thermal expansion region at low temperatures.
There are several anomalies (bends) of the dependence α(T) (Fig. 2b) containing compound show it at higher temperature than the deuterated compound and may show glass-like character, since the thermal expansion shows two-step behavior as is shown in Fig. 2b ).
The anomaly in the higher temperature region is considered as an electronic origin peculiar for non-dimeric arrangement. In the case of-type BEDT-TTF compounds, in addition to the local (on-site) Coulomb interaction U, the second important parameter that determines the properties of organic salts is the electronic repulsion V between the nearest neighbors. In the case of non-dimerized structure, the metallic state may change to charge ordered insulating states through the increase of V/W ratio. In the region of a quantum critical point, superconductivity can be associated with the possible emergence of charge fluctuations [17] . When cooled, the electronic properties of these systems change due to several factors: (1) as for any metal, the scattering rate of charge carriers decreases, since the phonon oscillations are frozen; (2) a decrease in the volume of the crystalline cell increases proportionally the density of the charge carriers; (3) the optical throughput as well as the electrical conductivity of the crystals increase with increasing transfer integrals t and a decrease in the ratio V/t (the transfer integrals (t) are defined as t = E · S, where E (= -10 eV) is the empirical constant and S is the overlap integral [18] ). Experimentally the M=NH 4+ compound has the largest two-dimensional feature among -type compounds, since the thick anions layers work to separate the -electrons layers [18] . In the temperature range 200-220 K the dependence of α(T) shows a change in the slope and an increased scatter of the experimental values (Fig. 2a) . Since this compound do not have dimerized structure, the charge disproportionation and fluctuations due to inter-molecular coulomb repulsions may be important. According to the NMR experiments there is some kind of anomaly related to the charge disproportionation in this temperature region [15] . The hump structure (Fig. 2a) is probably explained by this circumstance since the charge disproportionation itself is electronic origin but should have large change in phonon structure. The change in the angle of inclination of temperature LTEC dependence can be due to freezing of free rotational motion of NH 4 + ions coordinated by four SCN ligands and therefore appears in thermal expansion as a hump structure. [24] .
Conclusions.
Thermal expansion of a single crystal of α-(BEDT-TTF) 2 
